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Date: December 09, 2002 

TITLE OF INVENTION: 

Expanded, Axially Displaced, Internally Threaded Panel Fastener for 
Honeycomb Panel Structure (Shur-Lok Part Number SL5507) 

Inventors 

1. Name: Bobby Lamar Waits Jr. Name: Victor M. Pineiros 

Address: 17416 Sun Lake Terrace Address: 16414 Martin Lane 

Riverside, Ca 92503 Huntington Beach, Ca 92649 

US CITIZEN USCmZEN 



CROSS REFERENCE TO RELATED APPLICATIONS 

For the purpose of this disclosure there is prior art from patent number 
6,298,633 assigned to Shur-Lok Corporation used in one of the components of 
this new invention and from a Patent Continuation of 6,298,633 and related 
disclosure. Also two (2) other methods of achieving flush installed inserts will be 
used from Patent Disclosures for Shur-Lok Part numbers SL5407 and SL5417. 



BACKGROUND OF THE INVENTION 

This invention is in the field of business of aircraft or aerospace craft assembly. It 
improves the art of attaching honeycomb sandwich panels to structural elements 
typically found in aircraft structures. It involves an Internally Threaded Panel 
Fastener which expands upon receiving a driven fastener. It has a plurality of 
internal components which provide means for producing locking torque as well as 
having a securing element projecting through an aperture in the sleeve that is 
bulged by axially contracting ends. 

PROBLEMS WITH PRIOR ART: Prior art of attaching honeycomb panels for floors 
or walls in aircraft manufacture requires use of a female threaded 
clip nut attached to the aircraft structure. Aluminum or plastic 
inserts are installed in the honeycomb panels. The honeycomb 
panels are then installed by inserting a screw through the panel 
insert and threading it through the clip nut. 





Invention Disclosure 



Shur-Lok Corporation 
2541 White Road 
Irvine, Ca 92614 



Page 2 of 16 



The invention subject of this application will eliminate the need for 
dip nuts in these applications. The Expanded, Axially Displaced, 
Internally Threaded Panel Fastener for Honeycomb Panel fulfills the 
function of the panel insert and the clip nut in one single assembly. 
It installs from the top of the honeycomb panel and provides similar 
performance as the inserts and clip nuts working together 

Clip nuts cause many problems in the assembly of aircraft, a few of 
those problems are: 

1. Added labor. Primary assembly of panels in aircraft structures 1 
requires insertion of the clip nuts in the corresponding holes in 
the structure. In many instances, when the honeycomb panel is 
installed, some attachment points are found not to have clip 
nuts installed. Floorboards need to be removed, clip nuts 
installed, and then floorboards reinstalled. 

2. Changing a clip nut once it is stripped. Removal of floor-boards 
to change a clip nut and then reinstall floorboard. 

3. Clip nut Installation on aircraft structure is one cause for 
galvanic corrosion when the metal clip scratches through the 
anodized and primed aluminum structural element. 

4. Corrosion caused by the clip nut fretting between aircraft 
structure and inserts in the floorboards and walls. 

5. The clip nuts cause the floorboards and wall to be slightly raised 
off the attachment structure. This causes floors and walls to 
resonate and cause unnecessary noise and vibration. 



DIFFICULTIES TO OVERCOME: 

1. New fastener / insert needs to develop the same load carrying 
characteristics as the existing insert clip-nut combination. 

2. The new fastener / insert needs to work as a replacement part as well 
as a new aircraft assembly. 

3. The new fastener / insert needs to have a positive secondary locking 
device (fail safe). 

4. The new fastener / insert must work within the original installation 
hole and length requirement 

5. The new locking device needs to reduce or eliminate galvanic 
corrosion. 
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SUMMARY OF THE INVENTION 



The main purpose or idea behind this invention is to eliminate the use of clip 
nuts in the assembly of aircraft floors and walls. The installation of this fastener 
gives the user many advantages over the system currently in use. The 
advantages of using this system are, but not limited to: 

• Labor reduction at assembly and maintenance cycles. 

■ Elimination of an expensive component (clip nuts). 

■ A fastener that is rebuildable from the topside surface of panel. 

■ A fastener that may reduce or eliminate galvanic corrosion. 

■ A fastener that reduces noise levels in aircraft interior. 

Floors and walls having this fastener can easily be removed and reinstalled. If 
the fastener sub-component should become unusable, the sub-assembly can be 
removed and replaced without removal of floors or walls. 
The clip nuts currently in use are the primary cause for initiation and propagation 
of corrosion. The initial installation of the clip nut scratches the anodized and 
primed surface of the aircraft structure and exposes bare aluminum to the 
elements and thus starts corrosion. Use of this new fastener eliminates that 
source of corrosion plus the elastomeric material in the assembly helps to isolate 
the fastener from the aircraft structure and provides a secondary advantage 
which is noise isolation. 

The invention can be described as follows: The housing (Shur-Lok part number 
SL5507A3-410) is the main component. It is permanently bonded to the 
honeycomb sandwich panel. The housing contains the working sub-assembly and 
related components. The sub-assembly (Shur-Lok part number SL5507C3) is 
molded from elastomeric compounds, proprietary to Shur-Lok Corporation. The 
sub-assembly contains an upper insert portion that creates thread-locking to 
meet the requirements of NASM-25027 - Nut Self-Locking specification. The 
upper insert is molded permanently in the elastomeric compound. The next sub- 
assembly components are a threaded nut segment (Shur-Lok Part number 
SL5507D3) and a lower follower segment (Shur-Lok Part number SL5507E3). 
These final two (2) components are also molded permanently into the 
elastomeric compound. 



^i^v Invention Disclosure 



Shur-Lok Corporation 
2541 White Road 
Irvine, Ca 92614 



Page 4 of 16 



BRIEF DESCRIPTION OF THE DRAWINGS 



Drawing 1 • • 
Drawing 2 - • 
Drawing 3 - • 
Drawing 4 • • 
Drawing 5 • • 
Drawing 6 • • 



Top Assembly 

Internal Assembly / Sub Assembly 

Housing Drawing 

Upper Component Drawing 

Lower Threaded Nut Drawing 

Lower Follower Washer 



SL5507-3-410 

SL5507C3 

SL5507A3-410 



SL5507B3 
SL5507D3 
SL5507E3 



DETAILED DESCRIPTION OF THE INVENTION 



HOUSING (Shur-Lok Part number SL5507A3-410 - Reference Modified Shur-Lok 

Part numbers SL5307 / SL5407): 

The insert or housing portion is a modified SL5407. The outside diameters 
and features will be exactly as the current SL5407 exists. The external 
features are a flange 0.875 inches in diameter having a thickness of 0.02 
inches. The body length is varied and dependent on panel thickness. Another 
. external feature is a radial groove having two tapers on each side that is 
located mid body and has a reduced diameter of about 30 percent of the 
body diameter that is used to reduce weight. A feature on the cylindrical body 
of the part, subject of the Patent Continuation refered to above,is a knurled 
or serrated portion next to the flange that is used to retain the insert after 
installation. This feature is for retaining the insert in place while the adhesive 
cures. The upper internal feature is a tapered and reduced cross section with 
a controlled counter bore depth designed to adjust for panel and skin 
thickness variations, this area will become the flared area after installation. 
The other internal feature is a controlled countersink diameter that controls 
screw height after installation. 

Modification of the housing will be to the internal bore below the existing 
countersink. The internal bore will be modified to accept the upper portion of 
the elastomeric sub-assembly (Shur-Lok part number SL5507C3) and the 
through hole will be modified to allow the elastomeric sub-assembly 
(described below) to have radial float as to compensate for panel hole 
misalignment. 

The preferred material for the housing for the purpose of this description will 
be aluminum but will not be limited to that material in the future. 
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ELASTOMERIC SUB-ASSEMBLY (Shur-Lok part number SL5507C3): 
The sub-assembly contains an Upper Insert Portion (Shur-Lok part number SL5507B3) 
and a Lower-Assembly containing a threaded nut segment (Shur-Lok Part number 
SL5507D3) and a lower follower segment (Shur-Lok Part number SL5507E3). 

UPPER INSERT PORTION (Shur-Lok part number SL5507B3): 

The upper insert portion of the assembly will be manufactured preferably 
from stainless steel but is not limited to this material selection. The upper 
insert portion will be tapered on the outside diameter to match the internal 
taper on the housing. The outside diameter will also have a radial groove to 
reduce weight and increase the surface area to allow better elastomer 
bonding. This upper insert portion engages the major diameter of the 
installation screw thread to provide locking torque per NASM-25027 
requirements. The end of the insert portion facing upward will have a 
countersink to match the flat head configuration of the installation screw, flat 
head design, but is not limited to that single shape screw. The lower end of 
the insert portion will have a counter bore that will be used to connect and 
increase the tensional resistance of the elastomeric portion to be attached 
later in the assembly process containing the two lower segments. 

LOWER-ASSEMBLY, COMPONENTS: 

The lower components are the actual working units of this assembly and they 
are what distinguish it from a standard well nut. The two lower components 
make-up the lower assembly (1 nut segment and 1 follower segment). The 
distinguishing feature that separates this nut and washer from a standard nut 
and washer design is that the centerlines of each component are 0.03 inches 
offset in opposite directions to each other as assembled. 

Threaded Nut Segment (Shur-Lok part number SL5507D3): Material is 
stainless steel but not limited to that material. The dimensions of the nut 
segment are the same as the washer .100 thick and .03 inches offset, the 
thread is 10-32 UN3-3B for the standard installation screw for this size; there 
is no truncation. An additional feature of the nut segment is an arm of 
material protruding in the opposite direction of the offset with a height that 
matches the follower segment thickness and fills in the truncated part of the 
follower segment. This extra piece of material allows the nut and washer to 
contact the bottom surface of the structure and keeps the assembly from 
tilting, thus allowing the installed fastener assembly to resist pull out. 
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Follower Segment (Shur-Lok part number SL5507E3): Material is stainless 
steel but not limited to that material. The dimensions are .100 thick with a 
.030 offset through hole. The segment is truncated in the direction of the 
offset; this allows one side of the segment to be displaced radially outward 
when the installation screw is engaged. 



ASSEMBLY PROCESS: 

The following is the approximate method to assemble all sub assembly 
components in this invention. 

After completing the machining and plating processes, the three (3) 
components are assembled into a die for elastomeric molding. The mold 
creates a tapered portion of elastomeric material around the upper segment. 
As part of the upper segment component, tt\e mold creates a section of 
elastomeric material plug on the lower part of the segment that fills the 
counter bore. This portion of elastomeric material does two (2) things: First it 
starts the long section that will contain the two (2) follower elements and 
creates a larger bonding surface. Second as a stiffener it also increases the 
torsional stiffness of the lower sub-assembly during final assembly. In this 
and any other embodiment of this invention, one can include an armature of 
fibers or reinforcing mesh to aid the stiffness and durability of the elastomeric 
material. This completes the assembly of the sub-assembly. 



Preparation of the honeycomb panel consists of drilling an installation hole. 
Most installation holes are controlled as in this process. For the purpose of 
this disclosure the installation hole is 0.455 inches in diameter. The 
installation hole diameter is a function of selected fastener and panel and 
should not be limited to 0.455 inches diameter. The housing portion of the 
assembly is bonded to the bottom outside skin of the honeycomb sandwich 
panel with the use of adhesive. The type of adhesive used for bonding is 
controlled by the end user of the fastener, but for the purpose of this 
disclosure it shall be Epi-Bond 420 but not limited to that selection. 
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Adhesive Is applied to the top side of the flange of the housing or to the 
honeycomb panel surface around the installation hole. Install the panel 
fastener housing into the installation hole up to the panel retention feature 
(knurl or serration). Press down on the back of the insert flange until the 
retention feature pops in and the flange of the insert bottoms out against the 
outside skin of the panel. Using the Shur-Lok installation-flaring tool, put the 
pilot into the through-hole until the tool stops against the top of the insert. By 
use of a press or similar device to create a compressive load, press down until 
the installation tool stops against the top surface of the panel. The housing is 
now fully installed. Curing of the adhesive should be carried out according to 
adhesive manufacturer's instructions. 

FASTENER INSTALLATION: 

The final part of the assembly is to put the assembled honeycomb sandwich 
panel into the aircraft. After the preliminary location of the panel Is found, put 
the internal sub assembly into the housing. Acquire the appropriate assembly 
screw and install through the upper insert portion until resistance is felt 
through the screw. Start turning the screw clockwise until the final assembly 
torque is reached. During the torquing sequence the lower assembly 
elements are drawn up against the structure. As the lower assembly is drawn 
up by the screw action, the external surfaces of the elastomeric material 
expand radially outward, creating a positive seal between the panel fastener 
and the aircraft structure. This positive seal provides pull out strength (fail 
safe), and noise and vibration dampening. 

FASTENER REMOVAL AND REPLACEMENT: 

Removal of the honeycomb sandwich panel is accomplished by removing the 
installation screws and separating the panel from the structure. The 
elastomeric sub-assembly of the panel fastener may be left inside the housing 
or easily removed and replaced with a new sub-assembly. 
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CLAIMS 



What is claimed is: 
Claim 1: 

An Internally Threaded Panel Fastener comprised of five (5) components 
for attaching honeycomb sandwich panel to create floor and walls in 
aircraft structures. 
Claim 2: 

The Internally Threaded Panel Fastener of claim 1 that eliminates the use 
of clip-nuts for attaching floors and walls in aircraft. 
Claim 3: 

The Internally Threaded Panel Fastener of claim 1 that when installed is 
flush on the top skin surface. 
Claim 4: 

The Internally Threaded Panel Fastener of claim 1 that is rebuildable from 
the topside of the panel. 



The Internally Threaded Panel Fastener of claim 1 that contributes to the 
reduction of labor costs associated with aircraft assembly i.e. (floor and 
walls), by making it possible to conduct all assembly work from the 
topside of the panels. 



The Internally Threaded Panel Fastener of claim 1 that contributes to the 
reduction of labor to the aftermarket airline market by allowing 
maintenance of floors to be conducted from the top skin surface. 
Claim 7: 

The Internally Threaded Panel Fastener of claim 1 that creates a 
secondary lock during final assembly. 



An Internally Threaded Panel Fastener that contributes to the reduction 
or elimination of noise pollution in aircraft cabin compartments. 
Claim 9: 

An Internally Threaded Panel Fastener that contributes to the reduction or 
elimination of galvanic corrosion. 



Claim 5: 



Claim 6: 



Claim 8: 
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ABSTRACT 

The Internally Threaded Panel Fastener contains five (5) components and 
improves the art of attaching floor and wall panels to aircraft structures. This 
panel fastener eliminates the need to stock, install and maintain a third element 
of the standard fastening system- the clip-nut. The insert uses elastomeric 
materials to complete a sub-assembly element that installs from the topside of 
the panel eliminating the need to go below the floor system of an aircraft to 
perform any secondary work and/or maintenance. The elimination of the clip-nut 
and the use of elastomeric materials makes floors and walls easier to install and 
also makes the installation more noise and corrosion resistant. A feature that 
makes this invention more attractive than any other would be that installation 
and rebuild ability is accomplished from the topside of the panel. During the final 
assembly process of floor and wall installation, the fastener develops secondary 
lock (fail safe). The internally threaded panel fastener was designed, developed 
and will perform in new installations as well as In replacement parts. 



DRAWINGS 

Drawing 1 -Top Assembly SL5507-3-410 

Drawing 2 • Sub-Assembly Assembly SL5507C3 

Drawing 3 • Housing / Spacer Drawing SL5507A3-410 

Drawing 4 • Upper Nut Component Drawing SL5507B3 

Drawing 5 • -Lower Threaded Nut Drawing SL5507D3 

Drawing 6 • Lower Insert SL5507E3 



INVENTION TIMELINE: 

• Invention was first thought of on or about: 10-25-2001 

• Invention was first explained to on or about: Scott Westland and Richard 
Switzer on 10-25-2001 



• First drawings or sketches date: 10-25-2001 

• First written description of invention on or about: 05-20-2002 
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• A device or product embodying this invention has been made, used or 
tested on or about : 10-16-2002 

• A device or product incorporating this invention has been offered for sale 
or been sold on or about: 10-16-2002 

• A technical paper, article, advertisement, other printed document or verbal 
communication describing the invention has been distributed or 
communicated outside the company on or about : 

10- 25-2001 to Boeing Company 

11- 25-2002 to American Airlines 



Signature of Inventor(s): 



^by Lamar Waits Jr. 




Witnesses: 

Each of the undersigned witnesses declares that he or she has read, understoodm and 
signed this Invention Disclosure, including attachments thereto, on the date following 
his or her signature. 
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Date: n- fy-G2- 



Date: D'dA'Otl 
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